Background: This study examined whether temporal trends exist in treatment of patients
service model for patients with diabetes mellitus (DM) enhanced quality of care and leveraged better metabolic control as intermediate clinical outcomes and early detection and prevention in diabetic complications. Furthermore, the launch of such service model within healthcare system can be regarded as the implementation of a quality improvement initiative that leads to measureable improvement in quality of care through continuous actions and efforts. 6 Many developed countries have implemented quality improvement initiatives to successfully improve the quality of diabetes care. [7] [8] [9] [10] [11] [12] [13] [14] However, in Hong Kong, there was no prior development of diabetes care guidelines and implementation of quality improve- DM and PEP has aggregated substantial clinical benefits to participants and modest reductions in utilization of secondary care. 24 The PEP led to the benefits of substantial reductions in the frequency of emergency department visits and hospitalization episodes and their associated direct medical costs. 24 Despite the considerable manpower and resources allocated to enhance the efficiency of diabetes management, comprehensive picture of temporal trends in process and clinical outcome of patients associated with the quality improvement initiative are lacking.
This study examined the interclinic variability and temporal trends in the treatment of patients with type 2 diabetes (T2D) and quality of diabetes care after implementation of quality improvement initiative in the primary care. We hypothesized that the decrease in variability between clinics, improved quality of diabetes care, and changes in treatment of patients with T2D were observed after implementation. 
| Intervention
Quality improvement initiative for diabetes care in primary care setting comprises 2 major interventions: RAMP-DM and PEP. In brief, T2D
patients participating in RAMP-DM were offered a comprehensive risk factor screening for diabetic complications. A nurse assessed the screening results and stratified patients into "low," "medium," "high,"
or "very high" risk group. Based on individual risk stratification, patients were assigned to receive interventions provided by a multidisciplinary team (physicians, nurses, optometrist, dietician, podiatrist, physiotherapist, and other allied health professionals). Comprehensive screening and assessments were periodically repeated every 1 to 2 years according to patients' stratified risk levels. The PEP is a structured diabetes education programme aiming at providing knowledge and skills, increasing self-awareness regarding their own disease condition, and facilitating autonomous self-regulation. The education curriculum of PEP included both diabetes-specific and generic sessions.
Diabetes-specific sessions covered comprehensive information about diabetes, responsibility of self-care management, medications in diabetes control, and contingency management on hypo-and hyperglycaemia. Generic sessions covered the importance of selfmanagement and behaviour modification, healthy diet and regular exercise habit, goal setting, problem solving skills, stress coping management, psychosocial support and networking, and communications with healthcare professionals. Full details of RAMP-DM [15] [16] [17] [18] [19] and PEP [20] [21] [22] [23] [24] [25] [26] have been described elsewhere.
| Quality of care measures
The evaluation of quality of diabetes care was primarily based on the classical taxonomy described by Donabedian et al. 27, 28 The approaches of plan-do-study-act model, action learning, and audit spiral methodologies were adopted in quality of care evaluation. The applicability and logistics of the implementation of the primary care interventions were discussed with key service providers in planning and feedback meetings. Feedback on the evaluation results with benchmark comparison were given to the Hospital Authority intervention teams to identify deficiencies, difficulties, recommendations to address issues encountered or anticipated, and further areas for quality of care enhancement.
Multiple site visits were made regularly to understand gaps between the actual practice and intended intervention operation.
Development of evaluation framework and quality of diabetes care criteria have been described previously. 29 
| Statistical analysis
Characteristics of patients and clinics were summarized as mean and standard deviation for continuous variables and proportion for categorical variables by calendar years.
Crude performance rate to process and outcome of care criteria at All statistical analyses were performed by using STATA Version 13.0 (StataCorp LP College Station, Texas, USA), specifying commands of xtmelogit procedure for multilevel mixed-effects logistic regression. 34 All significance tests were 2-tailed, and those with a P value less than .05 were considered statistically significant.
| RESULTS
A total of 170,000 to 190,000 eligible subjects with T2D among 72 clinics in Hong Kong were identified and included in the analysis each year. Table 1 The unadjusted multilevel mixed-effects logistic regressions were performed for each of the process and clinical outcomes of care criteria, and the results are presented in Table 3 . Taking Table 2 . Same regression models were fitted with the adjustment of patient's baseline and clinic characteristics and clinic treated as the random effect. The effects on most of the process and outcome of care criteria were diluted, as reflected by the decrement in the (adjusted) ODs in Table 4 . However, the effects were still highly significant when comparing with the data in 2009. Existing pool of individual criteria is insufficiently evaluating the overall performance and quality of care of a primary care clinic.
Complementary use of both composite measure and individual criteria had strategic implications for quality improvement plan at the clinic level. Clinics aiming for excellent overall performance might prioritize their efforts on individual criteria in low tier level of standard, whereas clinics striving for a specific care improvement might target only improvement in individual criteria to top tier level of standard.
| Limitations
Performance rates of process criteria have only accounted for procedural coding of testing utilized in general outpatient clinics under primary care setting; we did not include procedural coding of testing occurring during the hospitalization and specialist outpatient clinics. in 2010, which was found to be highly adopted among primary care physicians. 41 
| CONCLUSIONS
Performance of quality measurements of DM care at the primary care setting improved significantly in the past 5 years after implementation of quality improvement initiative. Improvement in performance of diabetes measurements was in part attributable to benefits of integrated service model involving personalized medicine and multidisciplinary diabetes management. However, due to the structural barriers to undertake retinal screening, performance rates of retinal screening increased with the growing ratio of onsite fundus photography in primary care clinics during the evaluation period but such screening coverage remained for further improvement.
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